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REMARKS 

The Examiner objected to the specification because of a number of punctuation errors. 
The above amendments to the specification correct these a$ well as others foimd by the 
Applicant. 

The Examiner objected to the drawings because the data processing system described 
in the preamble of Claim 1 is not shown in the drawings. Applicant traverses this objection. 
There is no requirement that a computer be shown in the drawings of an application directed 
to a method of operating the computer. The Examiner's attention is drawn to the numerous 
patents issued in the last 10 years directed to methods of operating a computer or data 
processing system that do not show a drawing of a data processing system. In particular, the 
Examiner's attention is drawn to U.S. Patents 5,946,482 and 5,666,367. It should be noted 
that the '367 patent claims a method of simulating a circuit on a digital computer. 

The Examiner rejected Claims 1-3 under 35 U.S.C. §1 12, first paragraph, as failing to 
comply with the written description requirement. Applicant traverses this rejection. 

The disclosure provides a model in Eq. (1) that is used to represent the output signal 
b2 from the IF port when known signals, al, a2, and a3 are input to the ports of the mixer. 
Eq, (1) depends on two sets of constants, the S constants, and the C constants. The 
specification states that the S constants can be obtained by using a vector network analyzer to 
measure the S constants in a real circuit of the type for which the simulator is being 
constructed or by using a S-parameter simulator. Such simulators are known to the art, and 
hence, Applicant is not required to provide a detailed description of the methods used in the 
present application. 

The specification goes on to explain the manner in vvhich the C constants, i.e., the 
values of the Cij are determined. In particular, the specification notes that the expression for 
the function f(al , a3) shown in Eq. (1) can be expanded in the form shown in Eq.(3) in the 
case in which the input signals have the form shown in Eq. (2). By comparing Eq. (1) with the 
substitution of the signal values shown in Eq. (2) and Eq. (3) and the application of well 
known trigonometric identities it is obvious that the coefficients a^ are functions of the Cy^ A, 
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and B. Consider the simple case in which M=l and N=l . The expansion of Eq. (1 ) vvith the 
values in Eq. (2) yields 

f(al , a3)=Coo+ACjoCOS(wit)-HBCoicos(W2t)-HABCncos(wi t)cos(w2t). 

From trigonometry, we know that 

C0S(Wit)C0S(W2t)= Vi (C05(w4+W2t)+COS(Wit-W2t) = i4(C0S(W|t±W2t)), 

Hence> 

f(al, a3)=Coo+ACiocos(Wit)+BCoxcos(w2t)+ l4ABCn (cos(wit±W2t), 

By comparing this expansion with Eq. (3), it is clear that 

aoo= Coo 
aio=ACio 
aio=B Coi 
an=^/2ABCii 

Given the values of A, B, and the coefficients ay, the values of the coefficients Cy can be 
calculated from the above relationships. As pointed out in the specification, the coefficients 
ajj can be measured with a spectrum analyzer by applying the input signal shown in Eq. (2) to 
the inputs of the mixer and analyzing the output of the mixer to determine the output power 
level of the corresponding mixing products in the oucput of the mixer with the inputs in 
question. Such determinations were clearly known to those in the simulator arts at the time 
the present application was filed as evidenced by the Faria, et al. article listed by the 
Examiner. This article describes, in detail, the determination of the IMT constants. aij» using 
a spectrum analyzer and known inputs to a mixer. Hence, given the measured values for the 
coefficients ay, the coefficients Cy can be determined and substituted into Eq. (1) lo provide a 
representation of the mixer that can be used to determine the output waveform when different 
input signals are applied to the mixer. 
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As noted in the specification, in general, the coefficients aij are related to the 
coefficients Cy by a set of linear equations. The set of linear equations for my particular N 
and M values can be derived by comparing the expansion of Eq. (1 ) with Eq. (3) with the 
inputs of Eq. (2) in the same manner used in the simple example provided above. Methods 
for solving a set of linear equations are well known in the art, and hence. Applicant is not 
required to provide the details of such methods. Accordingly, the present application 
describes the marmer in which the model constants are obtained from a given mixer design 
with sufficient detail to allow one of ordinary skill in ihe simulator arts to practice the 
invention. 

The specification goes on to provide an example of a method based on a characteristic 
matrix for solving the linear equations. However, such detail is not needed to practice the 
invention. As noted by the Examiner, the matrix shown in Figure 2 is in error. The above 
amendments to the specification and drawings remove this figure and the references to it. 

The Examiner rejected Claims 1-3 under 35 U.S.C. §112, first paragraph, as failing to 
comply with the enablement requirement. Applicant traverses this rejection. 

According to the Examiner, the method taught by the disclosure is directed toward 
finding coefficients that define a mathematical equation that models the performance of a 
mixer. In contrast. Claims 1-3 are directed toward "a method for operating a data processing 
system to simulate a mixer**. According to the Examiner, the disclosure only suggests an 
intended use for the mathematical model and a suggested intended use is insufficient to 
enable the invention. The Examiner points to the passage on page 5, lines 9-20 as supporting 
his position. 

The Examiner tails to take note of the claims arxd the Simmiary of the Invention, both 
of which state that the invention is a method for operating a data processing system to 
simulate a mixer. Both the claims as filed and the Summary of the Invention are part of the 
disclosure. These sections do not merely suggest a use for a mathematical model. 
Furthermore, the cited passage refers to an embodiment of the invention as being part of a 
circuit simulator. This is not a mere suggestion. 
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The Examiner states that the technological art of circuit simulation is complex and 
diverse, and hence, merely suggesting that these equations could be put to use in that field 
does not permit a skilled artisan to make and use the claimed invention. The Examiner does 
not provide any authority for this proposition other than the Examiner's opinion. As noted 
above, the specification of the present application provides a specific method for deriving a 
model that is used to simulate a mixer. More than that is not required. Applicant also directs 
the Examiner's attention to the '367 patent mentioned above that is also directed to a method 
for simulating a circuit in which a model of the circuit is implemented on a data processing 
system. 

The Examiner goes on to state that the disclosure requires several steps of 
experimentation to achieve results. In partjcular the Examiner points to the determination of 
the constants SI 1 , S22, and S33. It is clear fi:om Eq.(l) that these parameters can be 
measured by measuring the outputs of the mixer when known signals are input to the mixer 
on the various ports. The specification states that the constants can be measured using a 
vector network analyzer or an S-parameter simulator. There are numerous issued patents 
describing the measiuement of S-parameters, or scattering matrices. Hence, this form of 
circuit characterization and measurement is known to the art. The Examiner's attention is 
drawn to 6,458,61 1 and 6,026,286. 

The Examiner rejected Claims 1-3 under 35 U.S.C. §1 12, second paragraph, as being 
indefinite because the steps do not fiilfiU the fiinction stated in the preamble of rhe claim. 
The above amendments clarify the manner in which the function in the preamble is fulfilled. 

The Examiner rejected Claims 1-3 under 35 U.S.C §101 because the claimed 
invention is directed to non-statutory subject matter. Applicant traverses this rejection. 

The claims in question are clearly limited to a practical application within the circuit 
simulator art. Furthermore, Applicant wishes to point out that there are nunierous issued 
patents directed to a method for operating a data processing system to simulate the output of a 
circuit when known signals are applied to the inputs of that circuit. The '367 patent 
mentioned above is such a patent. The present invention can be viewed as a device that 
digitally processes the input signals to obtain an output signal b2, where the input and output 
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signals are defined digitally, and the processor utilizes a mathematical representation of a 
mixer. This is analogous to the digital filter example that the Examiner admits is patentable. 
In digital filters, an input signal, represented digitally, is processed by a computer using a 
mathematical representation of a signal filter to obtain an output signal, which is also a 
digitedly represented signal. 

The Examiner requested information with respect to journal articles describing 
services or goods in which the claimed subject mater has been embodied and the trade name 
of such goods and services. The present invention was incorporated in the Agilent Advanced 
Design System Version 1.5. Extensive documentation of the system is available for 
download on line at http://eesoftm,agiIcnt.cQm/docs/adsdoclS/doc.html . The documentation 
involves thousands of pages, and hence. Applicant submits that it will be more efficient for 
the Examiner to pick the specific sections of interest and download those. Applicant has 
enclosed an overview document printed from this website. It is not clear what the examiner is 
requesting here, and hence, Applicant cannot provide more specific documentation. 

The Examiner has indicated that he cannot determine the art field in which the present 
invention belongs. Applicant wishes to point out the specification makes it clear that it 
applies to circuit simulators and computer programs used to implement such simulators. 

I hereby certify thai this paper is being sent by FAX to 571-273-8300. 



Agilent Technologies, Inc, 
LegaJ Department, M/S DL429 
Intellectual Property Administration 
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For designs that live up to your dreams, 
choose software that lives up to your designs 




'We were pieasantly 
surprisBd to leom 
that Agtfmit f£sof 
EDA offers affordabfe 
choices for growing 
companias tika us. 
They sat tha standard 
far hfgh'fraquancy 
dBslgn software and 
have tha broadast 
rsnga of 9fmvf0tfort 
capabitit/es, I'm con- 
fident that we have 
Chosen a tw^bot that 
can expand with us 
Bs we grow," 

Sttvfin J. BoitDBit 
Vice President 
of Research 
and Development 
Unity Wirdl^s 
Systems 



EETIMES 



Agilent 
EEsof EDA 

J. in 

tiusionicr 



in a 2004 study 
commissioned by 
EE Times, Agiienl 
EEsof EDA scored 
highest among EDA 
vendors in customer 
satisfactrfln.* 



As technology and compatition aceelerata. 
so do the challorigds of getting to market 
first with better, smaller, and faster prod- 
ucts. Today, il is critical for engineers to 
be productive and effective. Efficiently 
exploring different design possibilities 
requires powerful toofs and mathodologJas. 

Agilent uncterstands these chQllenges 
first-hand. Ourdiversd electronic products 
and test and measurement businesses 
inciude deslgnere of RP and microwave 
9em!ccnductor products such as duplex- 
ers. filters, mixers, end RFICs. Our own 
fabrication facilities include St and GaAs 
processes for manufacturing circuits and 
components such as mixers, attenuators, 
prescaier?, switches, and power ampllfior 
ICs-all used extensivefy In today's 
sophisticated communicatrons products. 

Our EDA business grew out of an internal 
need to improvo tha design process for RF 
and microwave test instrumentation. The 
business quickly grew to division status, 
with 9 long history of Innovetion chat 
continues today, including many patented 
technologies and currant patents pending. 

With the introduction of the Touchstone 
linear simulator more than 20 years ago. 
Agilent EEsof EDA ha$ led the development 
of new high-frequency EDA tachnQloeies 
such as Harmonic Balance and Circuit 
Envelope simulators, RF/analoQ/baseband 
co-simulation and behavioral models. It is 
technology that has provan its robustness 
and lasting value over time. 



Most popular high-frequency 
design software 

Advanced Design System (ADS) is tha 
industry leader in high-frequancy design. It 
supports system and RF design engineers 
developing all types of RF designs, from 
simple to the most complex, from RF/ 
microwave modules to Integrated MMlCs 
for communications and eeraepace/defense 
applications. With a complete set of simu- 
lation technologies ranging from frequency* 
and time-domain circuit simulation to 
electromagnetic field simulation, AOS lets 
designers fully characterize and optimize 
designs. The single, Intagratad deaign 
environment provides system and circuit 
simulators, along with schematic capture, 
layout, and verification capability - 
eliminating the stops and starts associated 
with changing deaign tools mid-cycle. 

Agilent EEsof EDA offera a wide variety of 
flexible plans to work within your budget 
Time-based lioenaea and limited-term 
packages are available to get you the tools 
you need today. As your design needs 
grow, you can add simulators, modela, and 
libraries as you require them. 



'From ihd E£ TlmAi 2004 PC6 EDA sarray. 
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More focus on design - less on learning 



Tinie-to>niBrlcet pressures often don't 
accommodate learning e new software 
package. That is why ease-of-use is so 
important for EDA tools and why each 
release of ADS brings new industry 
advances. Ease-of-design is a superset 
of ease-ot>use because it bridges the gap 
between the simulation technology and 
its succassful use In real-world designa. 
it allows user? to not only find the right 
menu options, but to get to first-cut 
design results much faster. 

Whan starting a new design, many designer 
ill<e to faverage oxamplas or starr from 
tamplates. ADS supplies over 300 exam^ 
pies, accessed through a powerfui search 
engine- Each example gives instrunions 
for using AD$. «g you can focus on the 
design, and not on the design tool. 

Data display for the big picture 

If your simulation results do not allow 
you to see at a glance how^ouMeafgrp — r 
is performing, you ;rB- losing productivity. 
The strong data anajy^s and display taeh- 
nology in ADS letsirou vi'ew results in the 
many ways you.may want to see them. Post 
processing capabilities let you manipulate 
da^ vising custom expressions, view data on 
different plotSr and change specifications^ 
/alt without re-simulating. You can even 
^ove e merlcer and see other plots update 
fin raal time. Each data di^Jay is essoctat- 
ed with a simulation setup, allowing you to 
. save artd ro use it 

; Design Libraries for easier 
wireless design 

For cutting-edge wireless design, ADS 
Design Libraries help get emerging wireless 
^u^j.products to market faster. By building the 
latest signai formau into ADS. you can 
spend your time on new design ideas, not on 
yejsearching the standerds. Design Libraries 
contain pre-configured schematics, data 
disjiiayfi. and test benches to help you verify 
designs against measurements definQd 
in the wfrelaas standards spedfications. 
Testing and ve^ifyi(t^ designs during each 
stage of d8velopm8niJ^rea^-spee|lsit^a_. . 
design process. ^ i .Vi 




Dadgiifiuidsaaad 
templateB m ADS 
puke dlsplaybig 
stmulaiba nsubs 
aas^ 



DesignGuides for expert help 

Most design tools don't include epplica* 
tion'spacific design help even though 
many have asked for it Because ease of 
design is so important, Agilent EEsof EDA 
hes more than a dozen industry experts 
using their experience end beat practices 
to create appllcatien-orianted ADS 
DesignGuides. DesignGuides make the job 
of circuit design easier, faater, and more 
consistent with wizards, pre-eonfigured 
set-ups and displays, end step-by-step 
instructione- Complete design applications 
~*§Ueh*iS8^^lifiers, filters, mixers, 
mtcrostrlp cir^iia, RF systems. Bluetooth, 
and uttra^]deband:^.9ign9. to name just 
a few, give you eall;V^^(»ss co the powar 
o1 ADS without taking C||h!e^io learn from 
scratch. 




The ADS omr intBrfBca raakfls doslgn tJjjjits easv^ 
Fpr iXftftipla, Ibe tuning intsrfiBDeJftaiaros sUdeis 
that update eircait porformincijp'l^al tiim 
Bn4 step Slldsn tl/at sno^^^bf ste/iiza for 
quick, accural* clrcijifj^jpg// 




7 CQfhborate wft/i 

bwausa tftey have 
tha largest customar 
basB to potsntially 
benefit from my 
axpaniSB, The open 
architecture of the 
AOSptaxfom makas 
it easy for appfkatioi} 
specrBiists like me to 
develop DesignGuides, 
The time i put into a 
DpsignCuide is time 
saved in engineering 
nyoies," 

Dr. IVIichael Jensen 

Proteesor of Electrical 
Engineering. Brigham 
Young University and 
Vice President of 
AJ Design Group 
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The widest choice in models 

-from Process Design Kits to custom extraction 




Design kits for foundry 
process compatibility 

Agilent works with top foundriea around 
the world to develop and support process 
design kits for RRC and MMIC dgsign in 
ADS. Kits are maintained by the foundry, 
so you can be sure they provide ttie most 
accurate and up>to-dMe models for their 
latest processr es well as the most conn- 
prehensive design automation features. 



"ADS is an important 
f6ol$9t to 9uppon. tt 
has ths widest usage 
among ourouttomar 
base and within 
TnQuint" 

Eli Reese, Dirsctor of 
Desifln Engineering at 
TriQuint Semiconductor 
in Riehard^gn. Texas. 




lcnow1edge*oii 

■vnloonduetvr 



innovadng wtrh iri'Vv 

Raytheon 

RF Components 

i 



TriQuint 

SEMICONDUCTOR 

UlVId 



n>Onolithic 
•offniconduQtai'9 



r Jrwi 



O M M I C SeffrftoreJuS^ 



WIN 

SCMlCUNDUCrORf 
CORT. 



High-quality models for accuracy 



Accurate models are a prerequisite for any 
successful design flow. WHhouc good 
models, designers can't make progress or 
have confidence in their emulation results. 

ADS has niodels fqr every microwave and 
RF design epplication: 

• RF Systeno models provide gain 
blocks, mixers, filters, modulators and 
demodulators, PLL components, end 
passh/e elements for accurate and easy 
system design. 

• All the major component vendors 
provide up-to-date component libraries 
specifically for ADS. 

- Component libraries hava over 100,000 
parts. Many contain auto-layout 
capabilities for creating a layout directly 
from schematic for design rule checking 
or planar EM simulation. 

' Design Librarioa contein models for 
the latest communication standard 
modulation formats* Including 3G. WLAN, 
EDGE, and UWfi. 

Several options allow you to develop cus- 
tomized models that meat your specific 
device and product requirements: 

- Advanced Model Composer, based on a 
patented tachnokigy. uses EM simulation 
to create accurate passive models that 
have Che simulation speed edvantagas 
of analytical models. 

• Venficatjon Model Extractor creates 
system-level behavioraJ models from 
device-level circuit design^ for faster 
system-level verification. 

« Analog Modal [)evetDpment Kit generates 
user-defined circuit and system models 
for integrating proprietary behavioral 
models. 

• Verllog A compffer allows (He simulation 
of custom device models and behavioral 
modala in Verilog-A format. 

Agilent also provides modeling systems to 
develop accurate device model extractions. 
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Industry-leading simulation technology 
- circuit to system, simple to complex 



Simulator technology handles 
size, complexity, with ease 

Designing circuits for different functional 
blocks often requires en array of Simula* 
tion technologies. AOS offers the most 
complBtfi set of $imulation technologies 
available totlpy in a single software pack- 
age. Combined, they enable you to fully 
characterize end optimize designs under 
varied conditions without simulator- 
Imposed limit&tiona on accuracy, depth, or 
detail. The result is a design that can 
exceed oerfomiance requirements and be 
manufactured at high volumes. 

Simulator hlghllflhts: 

• For system-level simulation^ Agilent 
holemy is the eniy commercielly 
available timed syiiclironDus data flow 
simulator, It is used at the behavioral 
level to simulate baccband circuits as 
well as analog and RF circuits. Use it 
to observe circuit perfoxmance via bit 
error rate and coiistallation diagrams. 
For more reelism, Ptolemy can co-simulate 
with the analog end RF simulators, 
allowing you 10 see the effects that ^ 
circuit-level blocks have on systeny^lev^'V 
results, for a tme mixed si^^^itialjEsis.-^ 



When rt was introduced in the early 
1980s. Harmonic Balance was the first 
commerciatly available simulator of its 
kind. Over fa'me, it has developed into 
the most advanced frequency-domain 
simulator for fast analysis of nonlinear 
circuits. Today, it can handle large-scale 
ICS with thousands of transistors. It also 
simulates digital frequency^ivider a'ncuits 
using tha Transient Assisted Harmonic 
Balance capabilltY. 
Circuit Envelope is a patented ADS 
innovation that enables accurate analysis 
of time-varying carriers directly in the 
frequency domain. Only Circuit Envslopa 
sirnulates time-varying signal response 



at the system level, allowing direct and 
easy optimization of drcgit performance. 
Key application^ include modulator/ 
demodulator response, synthesizer 
hopping analysis, phase-lock-ioop^ba&ed 
automatic frequency control response, 
oscillator stability and warm up, and 
aucomatk: gain centre i/phase-lock«loap 
response to complex signals. 
The RF System simulator contains a 
unique RF system budget analysis 
feature that lets you examine more 
than 40 system measurements such 
BS third-order intercept TdBc, and 
noise figure for each component in 
the high-level system. 
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ADS Simulation Technology 
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! Harmonic 
i Balanca 



j HF SPICE 


ConvoiiniQn 














'Advancing TBChnotogy" 



The tIms-baiBiteinvQintiop simuiitor 
•ccMin lor frB^oBcy-domairt irff bbIs 
•neb as couplvd inmmiBBloii linos. 



Lu ITT r-. rismi 




ifi- J L i LI 








■;ifJUUlAjijlJij-"m 




^^mmmmmmmm 









T 



PAGE 1«2S * RCVD AT 9/2212005 6:4M8 PM [Eastern Daylight Tone] * SVR:USPTO{FXRF-6I30 ' DN1S:2738300 ' CSID:92585S9214 ' DURATION (innhSS):07-60 



08/22/2005 15:52 FAX 9258559214 



0019/025 



From the spark of an idea to a verified design - 



Agilent EEsof EOA is CommiUed to provide 
ing the most complflto design flow. Where 
gaps exist that give designers pain and tdte 
up their time, we round out our product 
line and soJutions to bridga thenv 

Physical design predicts 
performance 

Aociirete implementation of physical design 
is important for predicting hardware per- 
formance. ADS Includes a comprehensiva 
physical design environment specifically 
Beared for high-Prequency layout design end 
verification. It hosts a number of capabilities 
such as design synchronization with 
schematic, a physical eonnecivity engine* 
intsgi^ted EM simulators, and a design rule 
checker (DRC). Layout allows designers to 
fully characterize artwork and improves 
the ability to catch errors prior to produc- 
tion. High-frequency designs can evan be 
started in Layout and bapk-snnotated to 
schematic for further analysis. 



New Physical Connectivity 
Engine 

Whan it comes to high-frequency design, 
tradrtronal LVS tools often limit intercon- 
nect options to simple traces. Agilent's 
Physical Connectivity Enging lets you use 
any custom shape to build interconnects. 
The engine runs in the background and 
extracts interconnect information from 
trdces. paths, vias. and custom polygons, 
in real time, allowing you to perform e 
number of interconnect checks without 
launching a separate utility. The Physical 
Connectivity Engine also allows you to 
verify real-time-connectivity graphically on 
your layout, providing a true representation 
of interconnaets. Better interconnect 
rapresentaiions reduce design uncertainty 
befora prototyping, so you can be confident 
that what you design in schematic Is vvhat 
you represent in layout 



Momentum for EM analysis t 

Momentum, our 2.5D planar electromagnetic 
(EM) simulator for passive circuit analysis, 
is fully Integrated with the AOS layout 
environment it models the electromagnetic 
behavior of multi-layer pipnar geometries 
and generates accurate EM models that can 
be used directly in ADS erreuit simulators. 
Momentum is especiarly valuable for 
modeling critical passive components such 
as spiral inductors, and for verification of 
complex EM effects such as interconnect 
coupling and substrate (ossas and radiation. 





Moraentimi anbstrM* dsfinltion lo produea a 
ID ipBtial rBprauntfltion Of circuit pBoiiiatrlea. 



Cb-iimulvtion with Layout 
Compontrtts BlIovmyDoto 
if&OTpontm iByoul srtwDilc lo 
jL|l| sehemBlic environmont 
*^,en*bl« CDDCurrenl ■nalyfis 
f'iplrcini piffonnaacB along 
critical pbyaieal eftaets. 



Th« Phywcal Connsclivity EnglnB cheek cednBcpvlljfJaaturs 
allows you to MghJIghtinrtrBCB or iDtorcoiioa-'^^^" - 
jilohliflhiB Bll'ovsrlsppliia maul. 
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- with no break in the flow 



Connected Solutions 



Design verificBtion usinQ today's complex 
communications standi formats is a chal* 
lenoe. Designs can be analyzed early in 
simulatlftft. and they can be verified later, 
after all of the hardware foturns from 
fabrication but deargners don't hove the 
luxury of waidng for sll of the herd we re. 
They need en intermediate level of 
verification to cut overall design tinne 
and reduce risk. 

Aglient'e connected solutions allow 
verrficatiDn very early In the prototyping 
cycle for appftcatione ranging from 
emerging wrirelees communications prod- 
ucts to aercspace/defanee by integreting 
ADS with Agilont tast instruments such as 
signal generators end signal anaiyiarsto 
ansble new design and verification capa- 
bilities. This uniqua combination allows 
the shoring of signals. fT^eeeurements, 
algorithms, end data seamlessly between 
thQ virtual eoftwere end physica) hardware 
domdms. Designers use this linlcage to 
fiimuiaio and evaluate design trade-offs 
and what-ifs end then turn the simulated 
signal into an RF test signal on the bench 
for hardware tasL Conversely, designers 
can take the measured 
output signal from the OUT 
and bring it into AOS for 
additional enalysis in the 
simulation environment 



Design flow integration - 
partners for complete success 

At Agilent EEsof EOA we align with key 
EDA vendors and frameworks to provide 
enhanced eolutions that complemant your 
investment The opan and Hexible ADS 
environment ensures that a wide range of 
design flows is supported. For example, if 
your design flow is based on a Cadance or 
B Mentor flow. Agilent EEsof EDA supports 
these frameworJes with integration products 
using industry-standard formate. Our 
expanding list of partners goes well beyond 
standard relationships and is part of an 
ongoing effoH to provide best-in-class tools 
and technology that work the way you 
work best — In en Integratad environment. 



cadence 



CST - for tighter 3D EiVI simutation 

For design applications such as packaging, 
optical fibere, and RF system-ln-package. 
designers can take advantage of our 
integration with CST's leading time- end 
frequency^domain 3D EM modeling 




caisabilrties. These EM simulators work 
virith ADS to further the industry trend 
toward tighter EM and circuit simulation - 
a trend that started several years ago with 
the integration of Agilent's 2.5D planar 
EM Momentum simulator with the 
circuit simulatore in ADS. 

CST's time-domain engine is well suited 
to broadband eppfications such es Signal 
Integrity (SI) and off-chip interconnaec 
verification. For narrow-band resonant 
Structures, the frequency-domsin solver 
provides an accursta. fast solution. 
Tighter integration with CST gives 
designers the Industry's widest range 
of available choices. 



CST 

m 



"AgUoM'S design 
sofnvafB and test 
hordw^re Bcco/Brate$ 
our desf'gn verification, 
giving us the 
Confidence to 
bogin prototyping*' 

Erie Haneen, 
President and CEO of 
Innovative Wireless 
Technologies 



From •RiBxgifig wireless eomnMnicBiioos products to BBrDBpace/defense 
■ppCeaUaiiB. Coneectsd SoluiioaB euu design tima Bnd radoeaa risk. 
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Application Areas 

- from RF to microwave, from circuit to system, 

Microwave/MMIC design 



RFIC design 



Reduca costs and get to market fast and 
first. This is the challenge that MMIC 
designers face. ADS rises to this challengB, 
malting MMIC design fastarand easier 
than ever beford. ADS supports a compietg. 
front-to- bacl( flow tiy incorporating Lavout 
and ail of che AD$ simuletion technolooi^ 
jsysidm. circuit and electromagnetic) in a 
single* intflgratfid ddsign How. All of today's 
leading QaAs foundries actively mahtaln 
component design kits that support the 
powflfful AOS simulation technologias. 

In microwave circuit design, the circuit and 
physical designs must be closely linked. 
ADS allows you to start a MMIC design 
in either the layout or schematic eitvlron- 
menL Tho design synchronizadon engine 
cojitrola end tracks design updates end 
supports multiple design synchronization 
modes to match your mathctdology. 

The ADS Layout components feature adds 
a new dimension to MMIC design. Yau can 
bring a layout directly into the schematic ..^ 
environment lo giva you access to EM ^iiiT- 
ularors within your circuit design>'Or. you 
can bring in a DUT board - cliaracterized 
by network analyzer measurements or 



by EM simulation - for concurrent modeling 
of the design white accounting for board or 
packaging effects. 

Signal integrity/ 
high-speed digital design 

Signal integrity is a major concern for 
engineers of high-daca-rete designs* such 
as Infinlband, PCI Express, end RapidlO. 
Meeting the demand for increasingly fast 
circuits with high clock speeds is a constant 
challenge. High-frequency analog effects 
such as reflection, crosstalk, ground 
bounce, and propagation delays through 
interconnects adversely affect signal quaCty 
and timing performance. 

ADS has the right simulation tools and 
libraries, including a muhj-iayer interconnect 
library that enables you to accurately model 
and analyze hrgh-spaed interconnect prob- 
lems before fabrication, resultino rn lower 

,jdeyeloitmom C0^'t9^d.fa.s|er 

limetomatfcet 



As today's wireless and wireline epplice- 
tions increase in Frei^uency and speed. RFIC 
design engineers need accede to accurate 
and efficient high-frequency simulation 
tools. Shorter product lifacycles end global 
competition continue to add pressure for 
quality product designs. Agilent EEsof EDA 
has the most comprehensive sat of simulation 
toots, models, and verifioBtion features to 
increeae the robustness of yotir RFIC designs. 

if your designs are based on the Cadence 
Flow, you can access Agilent's powerful 
frequency-donnain simulation tachnoiogies 
directly from within the Cadence anvironment 
using Agilent's RF Design Environment. 
Circuit netlists from the Cadence environ- 
ment can also be brought into ADS for 
system-level analysis using Dynamic Unk. 
Bthsr way. you've got the power to efficiently 
design RFlCs with high performance ami 
yield for capitalizijig on market opportunities. 




Adnncad ilmuUltien tadnology, ascurata laodsla, and pliysical 
design vorifkotlep pravlda tha-mut cempleta MMIC design 
iBDl avBil^a. 
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from board to package to RFIC 
- ADS is the tool of choice 

Communications system design RF Board design 



TodPY* the comptexitiss of system design 
are greater than ever. Designers working 
with recent end emerging wireless stan- 
dards such es WLAN. UWB. 3GPP. Diortal 
TV. and WiMAX need to reduce design 
turns and get to market quickly with a 
complete system that satisfies the needs 
of RF/enelog and baseband applications. 
Aerpeppce/defense industry designers 
also need quick deeign turns and rapid 
design verification when specif 1 cations 
are incomplete and measurements are 
highly speciarized. 

Wireless communications product system 
designs must be partitioned into their 
baseband and RF portions. For the baseband 
portion. AOS offers an extensive digital 
baseband library for use with the Agilent 
Ptolerny simulator. For the RF portion, ADS 
provider more behavioral models than any 
other EDA vendor - more than 1800 models 
in all. ADS design and model libraries are 
preconfigurad for simulation and contain 
the most complete set of measurements 
available. When additional measurements 
are raqurred, Connected Solutions fitfs the 
gap with signal generation, sharing, and 
analysis via instrument-software finks. 

In aerospace/defense. Agilent's connected 
solutions are particularly useful for extend- 
ing the standard measurements provided 
by Agilent's test instruments by combining 
them with AOS and its extensive library 
of behavioral models. 



Today's high-frequency RF board designer 
wants few board re«splns and high-yidd 
designs. The integrated system, circuit, 
and EM simulators. Layout, and powerful 
optimizers in ADS hef p increase productivity 
and efficiBHcy, velideting your high-yield 
designs prior to manufacturing. Our focus 
on design flow integration means that AOS 
works with your other framework integration 
products, such as Mantor and Cadence. 

Integration also means that the ADS Layout 
tool Is linked to the schematic environment 
This baok-annotatfng link, coupled with 
our integrated EM simulator, allows you 
to account for physical effects that could 
eignirrcantly affect design performance. The 
Physical Connecthrity Engine detects wiring 
Information that is so important to a correct 
layout, and feeds it to che interconnect 
checking features in ADS for an acourete 
representation of layout Interconnects. 

A growing \\sx of up-to-date component 
libraries is available for ADS RF board 
design. Agilent, component vendors, and 
modeling companies regularly update 
these libraries, and we provide download 
access to them via the Agilent EEsof EDA 
web site. 






An ever growing list of cemponani venders previds 
libraries for ADS. (SevertI ol these are ollcred by 
ModflKhicdno.) 



mmmmwmmmm 
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Getting the most from ADS 




World-class support 

Agilent Technologias is committed to 
customer aatJsfaction. We aro tf^dicBted 
to providing the right software^ support, 
and consulting solutions to increase your 
engineering productivity snd Bdvence your 
long-term success. Whether you are a 
novice or experienced user. Agilent EEsof 
EDA'fi customer support offerings are 
designed to help you every etep of the way. 
They Include software and user manual 
updates vie download or on CD-ROM, 
worldwide technical support via talaphone. 
fax. e-mail, and the worldwide web, 

In a world where not only your product 
goes international, but often your design 
team is also distrtbutfid acroea continents* 
you need to ensure that support will be 
there when and where you need it- 
Agilent EEsof EDA has dadicdted support 
engineers in many countries to provide 
you with local language support including 
English. Japanese. Korean. Mandarin. 
French. German, and Dutch. Phone suppon 
is a^9ifable Monday through Friday, 
worldwide. 



Knowledge Center 

The Agilent EEsof EDA support w&h site, 
featuring the Agilent EEsof Knowledge 
Center, is en around-the-clock resource for 
designers. The Knowledge Center contains 
thousands of support documents and hun< 
dreds of downloadable examples created 
by support engineers to supptemant tha AOS 
application examplee end documentation. 

In the Knowledge Center, Maintenance 
Sendee Releosaa - with updatea to previ- 
ously released aofcware versions ^ are 
available for downlead. A tracking feature 
allows you to submit and manage youraup- 
poft cases and related defect and enhance- 
ment requeate. A robust search function 
Jets you quickly find available solutions 
and sort through them by date, popularity, 
or user ratings. The Knowiedge Center also 
contains product discussion fonjms where 
you can converse with other users, support 
engineers, end product dm/elopers, along 
with recorded Technical Info Sessions and 
introductory e-Leaming Short Courses. 
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-with support, training, services 



Achieve business results faster 
with help from the experts 

EveTY design team's flow has aspects that 
are unique. To sove time and gat mdivitfual 
attention focusad on your particular design 
n«eda. teke advantage of Agilent EEsof EDA's 
consulcino sarvicas. We offer complete 
consulting in MMIC, RFIC. RF board/module, 
or ayscem-level design. 

• Device Modeling - Wo can quickly 
charscterfze and extract Industry-standaid 
models for your device* and then 
(optionally) provide test structure and 
device layout design sorvices. 

« Procees Design Kits - Let us create . 

or extend your custom POK dements 

or libraries. 
- Connected Solutions - Get start-up 

traimng in simulation plus instnjntdntaifon 

set'Up far WLAN, 30 design. 

• Simulation Asststanco — Eliminate trial 
and error, Get expert cosching and 
iBsrn best practices for complex 
circuits or systems. 

' Design Process Consulting - Let ue 
perform an analysis of your design flow 
and make recommendations that will 
save you time and money. 



Training 



Having a good working knowledge of your 
EDA software c^n save precious time in 
the design cycle. Increased productivity 
and added expertise can coniribute 
directly to your job aatlsfaciion and to 
your company's bottom line. 

Agilent EEsof EDA training offers a full 
range of classroom courses, as well as Vwb 
and self -paced e*learning courses chat 
teach the use of EDA software in a wid9 
vaTiaty of applications. Live classes are 
conducted by experienced design engi- 
neers and focus on in-dapth software 
operation and design examples, as well as 
covering introductory and advanced 
microwave. RF. System, and signal integri- 
ty design technrques. Self-paced e-leaming 
course^ 9 How you to set your own 
timetable. If you cai^'t travel to a regulariy 
scheduled class and have a group of 
designers who can benefit from a common 
class, your field sales representative can 
arrange an on-slta class. 




V realty appfBciate 
th6 Agilent EFsof 
EDAtr$tnmgcia5s, 
The presentation of 
ADS capabilitios. 
Such ffs how to 
stmufatoan entire 
communication fink 
and integrate 
with Ptolemy, ia 
exceftent. " 

Peter Donney, 

flF/Anceona Engineer. 
Harris Corporation 
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Get what you need today, with an eye 
to what you'll need tomorrow 



Extansiblft dosign you begin with 

a front-to-bacK solution that fits your budget, 
adding capobiDties aa you noad tham. ADS 
products range from economical fountfation 



toolsets to advanced, eomprehensive auites. 
Time-based licenses and limited-tenn pack- 
ages also are available to give you the 
tools you need just when yeu naed them- 



For more information about 
Agilent EEsof EDA. visit 
www.agilent.com/find/ee$of 

For mora BasistBnQp with your tsvt and 
maBflurfiment needs, vislc 
www.agilenlcom/nno/cQntactU8 

Pbona'of Fax 

United Statas: 
(teO eao 629 4444 
(fax) 800 829 4433 

Canada: 

(tel) 677 694 44H 
(fax) 600 746 4686 

China: 

del) 600 81001B9 
(fax) BD0B2D 2616 

Europe: 

<tet) 31 20 947 2111 
Japan: 

(tali (61) 426 56 7632 
(fax) (61)426 667840 

Korea: 

(tfll) (060)769 0800 
(fax) (080)769 0900 

LoUd AmaricB: 
(tel)(305) 269 7500 

iBiwan: 

(eel) 0800 047 866 
(fax) OBOO 268 331 

Other Aara Pacirie (^unlries: 
(Cat) (85) B375 8100 
(fax) (65) 6755 0042 
Email: tni_ap9agl|0ht.cafn 



Product specilieationa and da&eWpbQnf in thii docunuim 
aubjecT lo ehanga without noiice. 

® Agilent Technologies. Inc. 2001, 2005 
Pnnted in USA. March 24, 2005 
5868-33Z6EN 
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Tha Haxible product structure ol ADS laiv you begiii with pre-aenngyrod suites 
and add capabiThlos as vou need tfaam. 



•0: Agilent Technologies 
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